2 Self-assembled Ge quantum dots (QDs) on the normal flat Si (001) substrates are also realized under the same growth conditions as those for the controllable Ge quantum nanostructures (QNs) on the Si nano-pillars. Figure S1a -c show the AFM images of the surface morphologies after 1.8, 2.0 and 2.2 nm Ge deposition on the flat Si (001) substrates, which is grown via one-step growth procedure at 520 ºC and a growth rate of 0.025 Å/s, respectively. It can be seen that both small pyramid-like and large dome-like Ge QDs are obtained. With the increase of the Ge deposition, the small pyramid-like QDs tend to evolve into large dome-like QDs, and more super-dome-like QDs appear. In addition, the density of QDs is slightly decreased with the increase of the Ge deposition due to the coarsening process. Figure S2 shows the AFM images of the surface morphologies after 1.8 nm Ge deposition on the flat Si (001) substrates via the two-step growth procedure. It can be seen that the self-assembled Ge QDs on the flat Si (001) substrates are considerably affected by the growth conditions. The characteristics of the self-assembled QDs in Figure S2a 
